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PATENT 

IN THE SPECIFICATION: 

Attached is a marked-up specification and a clean copy serving as a 
substitute specification. 
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MOBILE TRANSPONDER FOR A VEHICLE 



BACKGROUND AND SUMMARY OF THE INVENTION 



[0001] 



This application claims the priority of German Patent Document 



198 20 921.5, filed May 9, 1998 and European Patent Application PCT 
EP99/02819 filed April 27, 1999, the disclosures of which are expressly 
incorporated by reference herein. 

[0002] The invention relates to a mobile transponder for a vehicle with a visual 
display. 

[0003] Such a key is known from the DE 3740770 A. The visual display signals 
whether the vehicle is locked. However, it is often necessary to obtain 
information about the location of the vehicle. In this context it is known to 
provide a key of the vehicle with a voice storage, into which the location of the 
vehicle can be spoken (see DE 4309819 A). Relocating the vehicle is a function of 
whether this measure was actually performed, e.g. upon leaving the vehicle. 

[0004] The invention is based on the problem of providing a mobile transponder 
for vehicles, whose visual display makes it possible to obtain an additional 
statement about the vehicle. 

[0005] It is now possible with the aid of the visual display to recognize where 
the vehicle is located. An interrogation signal is transmitted over the antennas. 
The result is that the vehicle responds in the form of a radio signal. This 
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response is evaluated in the transponder and displayed as visual information. 
Thus, it is absolutely possible with the directional characteristics of the antennas 
to detect the location of the vehicle with respect to its direction relative to the 
respective position and alignment of the transponder. This direction is signaled 
to the driver by an appropriate visual display. 

[0006] The visual display can be designed as a small display, for example an 
LCD display. The direction, in which the vehicle is located with respect to the 
mobile transponder, can be presented as an arrow inside the display. 

[0007] Correspondingly it is possible to show the directional information with 
the aid of light, for example LEDs (= light emitting diodes). They can be 
configured in a circle. The direction, in which the vehicle is located, can be 
determined with respect to the center point of the circle. Two diagonally opposite 
LEDs can also be activated. Thus the direction can be determined and indicated 
relatively. Frequently this information is adequate. Of the two directions that 
are thus possible, the driver has only to eliminate the direction opposite the 
actual direction. 

[0008] In contrast, an improvement is a design that shows correctly and clearly 
the direction. One prerequisite is a corresponding directional characteristic of the 
antennas. 

[0009] In another improvement of the invention the antennas determine not 
only the direction but also, in fact, the distance of the vehicle from the respective 
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location. Thus, the vehicle user has the information, how far away the vehicle is 
from his respective location, where he and his mobile transponder are located. 

BRIEF DESCRIPTION OF THE DRAWINGS 
^ [0010] The invention is explained in detail with reference to the drawings. 

[0011] Figure 1 is a first embodiment of the invention, and 

[0012] Figure 2 is an alternative to the embodiment of Figure 1. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0013] In the embodiment from Figure 1, comprising the parts a, b, and c, 

a mobile transponder 1, whose individual parts are depicted in b), is integrated 
into a mechanical vehicle key 2 (a)). The transponder 1 contains four antennas 
11, 12, 13, and 14, of which two 11, 12 or 13, 14 are separated from each other by 
an intercalated shielding plate 3, 4. The antennas exhibit necessarily due to the 
effect of the shielding plates a directional characteristic that is symbolized by the 
dashed lobes 11' - 14\ 

[0014] The antennas 11 to 14 are assigned a change-over switch 5, by means of 
which the antennas are activated in sequence by means of an evaluating unit 6. 
The antennas emit in response to a manual command an interrogation signal, 
which is picked up by the sought-for vehicle and is answered through output of a 
response signal by means of the vehicle. This command is sent by actuating a 
remote operating push button VR in the key head 9. 
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[0015] By means of the change-over switch 5 these response signals are 
entered sequentially into the evaluating unit 6 by means of an appropriate 
conditioning circuit 7. Owing to the antennas' sensitivity to direction, shown in 
c), the result of evaluating the entire 4 response signals is information about the 
location of the vehicle. This information is shown with the aid of a visual display 
8, which is provided in the surface of the key head 9. The display 8 comprises 
LEDs, configured in a circle around a center 8'. 

[0016] Of these LEDs the LED lying in the direction of the sought-for vehicle 
and the LED located in the center are activated. In the case of a horizontal 
arrangement of the key head 9, the direction, in which the sought-for vehicle is 
located, is determined by the imaginary connection of these LEDs. 

[0017] It is also possible with an arrow arranged between the two activated 
LEDs to present a measure of the vehicle's distance. In the case of a short 
distance of, e.g. less than 50 m, the arrow is intensely illuminated; for a greater 
distance, in contrast, the illumination is weaker. A measure for distance follows 
from a strength comparison of the response signals picked up with the 
corresponding antennas 11 and 12 or 13 and 14. Assuming that the signals from 
the sought-for vehicle are emitted at constant intensity, the result of forming the 
quotient of the intensity of the corresponding response signals and the 
evaluation of this quotient with the individual intensity is information about the 
distance of the sought-for vehicle from the transponder 1. 
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[0018] In the embodiment depicted in Figure 2, there are, instead of four 
antennas, three antennas 21, 22, 23. They also exhibit the directional 
characteristics, shown with the dashed line. Thus, it is again possible in the 
respective sequence of interrogation and response signals, which are emitted one 
after the other with each of the antennas or are picked up as the response of the 
vehicle, to obtain as information the desired direction and also, by comparison of 
the intensity of the respective signals, their distance and to display visually by 
means of a visual display, like an arrow in a display, or, as shown in Figure 1, in 
an LED circle. 

[0019] The foregoing disclosure has been set forth merely to illustrate the 
invention and is not intended to be limiting. Since modifications of the disclosed 
embodiments incorporating the spirit and substance of the invention may occur 
to persons skilled in the art, the invention should be construed to include 
everything within the scope of the appended claims and equivalents thereof. 
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